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ORIGINAL ARTICLE
Discrimination of Real and Sham Acupuncture Needles Using
the Park Sham Device: A Preliminary Study
Chee-Wee Tan, PhD, Lauren Christie, BSc(Hons), Véronique St-Georges, BSc(Hons),
Nicola Telford, BSc(Hons)
ABSTRACT. Tan C-W, Christie L, St-Georges V, Telford
N. Discrimination of real and sham acupuncture needles using
the Park sham device: a preliminary study. Arch Phys Med
Rehabil 2009;90:2141-5.
Objective: To evaluate the blinding effectiveness of the
Park sham acupuncture device using participants’ ability to
discriminate between the real and sham acupuncture needles.
Design: The design was a yes-no experiment. Judgments
were made on whether the real or sham acupuncture needle was
administered.
Setting: University laboratory.
Participants: Healthy, acupuncture-naive university stu-
dents and staff (N20; median age, 22y; range, 18 – 48y)
recruited through convenience sampling.
Interventions: Participants made yes-no judgments on
whether the real or sham needle was administered to 8 acupoints
(4 traditional and 4 nontraditional) along the Pericardium meridian
(Pericardium 3 to Pericardium 6) on the dominant forearm.
Main Outcome Measures: The accuracy index, d=, of partici-
pants’ ability to discriminate between the real and sham needles
(discriminability) was computed for the traditional alone, the nontra-
ditional alone, and a combination of both types of acupoints.
Results: The participants’ d= between the real and sham
needles was not statistically significant from d= equal to 0 for
the combined traditional and nontraditional acupoints compar-
ison and the nontraditional acupoints alone comparison (com-
bined, t191.20, P.25; nontraditional, t19.16, P.87).
However, the participants’ d= was statistically significant from
d= equal to 0 for the traditional acupoints comparison
(t192.096, P.049).
Conclusions: The Park sham acupuncture device appears to
be effective in blinding participants to real acupuncture inter-
vention when it is applied to the nontraditional acupoints and
when traditional and nontraditional acupoints are combined on
the forearm along the pericardium meridian. However, the
sham device does not appear to blind participants effectively
when traditional acupoints alone are used for the same context.
Key Words: Acupuncture; Placebos; Rehabilitation; Signal
detection, psychological; Validation studies at topic.
© 2009 by the American Congress of Rehabilitation
Medicine
IN ORDER TO CONDUCT randomized controlled trials forexamining the effects of acupuncture, a viable and credible
sham acupuncture device is required. In recent years, blunt
acupuncture needles that retract into the handles were invented
as a possible solution for blinding research participants. The 2
most commonly used types of sham devices that can be used to
administer the sham acupuncture needle are the Streitberger
sham device1 and the Park sham device.2 Randomized con-
trolled trials examining the effects of acupuncture have started
to use these sham devices and needles.3-5
Studies examining the blinding effectiveness of the sham
devices usually investigate similarities between the sensory
intensities elicited by the sham and real needles that are felt by
the participants.1 If the sensory intensities to both needle types
are not statistically different from each other, then it is indi-
rectly inferred that the sham device is capable of blinding the
participant. However, Takakura and Yajima6 commented that
the presence of a needle penetration sensation was not indica-
tive of whether the participants believed a real needle was
administered. This meant that participants’ reports of sensation
were not verifiable and therefore did not provide information
about the blinding effectiveness of the sham needles.
Instead of sensory intensities, the proportion of correct and
incorrect judgments made by participants on whether the real
or the sham needle has been administered may be obtained.
This is analogous to the situation in which a clinician makes a
diagnostic judgment about whether a radiograph shows the
presence (or absence) of pathology. This method generates 4
separate outcome measures representing the participant’s ac-
curacy in judgment (table 1). The 4 outcome measures are (1)
the true positive rate (the proportion of times the participant
correctly judges the real needle to be the real needle), (2) the
false negative rate (the proportion of times the participant
incorrectly judges the real needle to be the sham needle), (3)
the false positive rate (the proportion of times the participant
incorrectly judges the sham needle to be the real needle), and
(4) the true negative rate (the proportion of times the partici-
pant correctly judges the sham needle to be the sham needle).
The comparison of 4 separate outcomes between different
studies contributes a degree of difficulty and effort in deter-
mining the participants’ ability to discriminate between the real
and sham needles. This level of analytical complexity may be
simplified by combining both the true positive rate and the false
positive rate into a single outcome measure, d=.7 The true
positive rate and false positive rate are analogous to the out-
come measures of sensitivity and 1-specificity, respectively, in
the study of diagnostic accuracy.8 To obtain d=, the true posi-
tive rate is subtracted from the false positive rate and then
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standardized into a z score. The z score is a measure by which
the difference in numerical value of the outcome measure and
the mean of the distribution is divided by the SD of the
distribution. The use of the standardized score allows compar-
ison between different studies. The interval of d= values ranges
from 0 to infinity. When an ideal sham device offers complete
blinding, d= is 0.7 This means that the real needle and sham
needle are completely indistinguishable by the participants.
Besides the type of outcome measure used, previous sham
device evaluation studies exhibit 2 other limitations. First,
previous studies have used only 1 acupoint for evaluating the
sham devices.1,9 Multiple acupoints, which may include both
traditional and nontraditional acupoints, should ideally be used
to simulate clinical practice better. Second, previous studies
have also used between-groups designs to compare real and
sham needle discrimination using the sham devices. Within-
subject designs may be more appropriate for sham device
evaluation because this allows each participant to compare
directly and discriminate between the real and sham needles.
Based on the limitations identified for previous sham eval-
uation studies, the primary objective of this preliminary study
was to evaluate the blinding potential of the Park sham device
using a within-subjects study design and the outcome measure
of d=. Therefore, it was hypothesized that the participants’ d=
was not statistically significantly larger than d= equal to 0
(unable to discriminate between the needle types). The second-
ary objective of this study was to examine whether the use of
traditional points and nontraditional points would affect the
blinding ability of the sham devices. It was hypothesized that
the participants’ d= between the needle types on either the
traditional or nontraditional acupoints was not statistically sig-
nificantly larger than d= equal to 0.
METHODS
Participants
A favorable ethical opinion for this study was obtained from
the Queen Margaret University Research Ethics Committee.
Students and staff of the University were recruited as partici-
pants using convenience sampling. The inclusion criteria for
this study were (1) age of 18 years or more, (2) naive to
acupuncture intervention, and (3) able to provide informed
consent. The exclusion criteria were (1) the presence of med-
ical conditions that caused anesthesia to the dominant upper
limb, (2) any wounds or injury to the upper limb, (3) needle
phobia, (4) consumption of potentially analgesic medications
24 hours before the study procedures, and (5) pregnancy. All
participants provided written informed consent for this study.
Participants were allowed to withdraw from the study at any
juncture of the study without providing reasons for doing so.
Experimenters
A research assistant recruited and inducted participants into
the study, and the first author (C.-W.T.) administered the
needles to all participants.
Materials
The Park sham acupuncture device was used for administer-
ing the sham and real needles (fig 1).2 The device consists of a
ring-base unit and a special oversized tube (Park tube). The
ring-base of the device is kept in place on the participant’s skin
using double-sided tape. The internal circumference of the
ring-base fits tightly around the Park tube. The standard guide
tube that is included with the real acupuncture needle product
slides into place inside the Park tube. Precut guide tubes
(55mm) were made and fitted into the Park tube for predeter-
mining the penetration depth of the real needles. This achieved
the penetration depth of approximately 10mm for the real
needles. The same length of guide tubes was also used for the
sham needles. Both types of needles were of the same dimen-
sions (0.25mm  40mm) and manufactured by Dong Bang
Acupuncture, Inc.a
Acupuncture Points
Eight acupoints along the PC meridian were chosen for this
study (fig 2). Both traditional and nontraditional acupoints
were selected to represent the Traditional Chinese Medicine
and Western Medical Acupuncture approaches to acupuncture
treatment. The 4 traditional acupoints and their designated
needle types were (1) PC3 (sham), (2) PC4 (real), (3) PC5
(real), and (4) PC6 (sham). The 4 nontraditional acupoints and
their designated needle types were (1) PC31.5, 1.5 cun distal to
PC3 along the meridian connecting PC3 and PC7 (real); (2)
PC33.0, 3.0 cun distal to PC3 along the meridian connecting
PC3 and PC7 (real); (3) PC34.5, 4.5 cun distal to PC3 along the
meridian connecting PC3 and PC7 (sham); and (4) PC36.0, 6.0
cun distal to PC3 along the meridian connecting PC3 and PC7
(sham).
Procedures
The participants verbally indicated their arm dominance.
Afterward, the participant was positioned in inclined lying on
a plinth with the elbow of the dominant arm resting comfort-
ably on a table in a slightly flexed position. C.-W.T. attached
the Park sham devices over the 8 chosen acupoints on the
dominant forearm.
The sequence of needle administrations for the 8 acupoints
was randomized using an online randomization generator.10
Fig 1. The photograph shows (A) a real acupuncture needle, (B) a
sham acupuncture needle, and (C) the Park sham device.
Table 1: Stimulus-Judgment Matrix and the Associated Outcomes
Participants’ Judgments
Needle Administered Real Sham
Real True positive False negative
Sham False positive True negative
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The precut guide tubes were inserted into the Park tube.
C.-W.T. then opened the bubble pack (containing either the
sham or real needle) in full view of the participant and took out
the needle. C.-W.T. held the guide tube firmly and slightly
depressed it down onto the skin before needle insertion. This
procedure simulated the clinical practice of using the needle
guide tube to stretch the skin over the acupoints before
needle insertion. The needle was carefully placed into the
guide tube. A quick, gentle tap was given to the proximal
end of the needle handle for insertion or simulating needle
insertion. No needle handles were twirled during or after
insertion. C.-W.T. asked the participants, “Do you think the
real acupuncture needle has been administered?” The par-
ticipants answered yes or no. The research assistant recorded
the participant’s judgment on a score sheet. This denoted the
end of 1 administration. This is called a yes-no experi-
ment7,11 and was performed for all 8 acupoints. Each par-
ticipant received 8 administrations, providing a total of 8
judgments. The entire procedure for each participant lasted
approximately 30 minutes.
Analysis
The participants’ judgments were classified into true pos-
itives, false positives, false negatives, and true negatives. A
d= was computed for each participant by subtracting the
z score for the false positive rate from the z score for the true
positive rate. Separate d= values were computed for the
traditional acupoints, nontraditional acupoints, and a com-
bination of both acupoint types using the same data set. One
sample t tests at  equal to .05 were performed to compare
the d= generated for the traditional acupoints alone, nontra-
ditional acupoints alone, and both acupoint types with d=
equal to 0. The proportion of correct judgments for each
acupuncture point was also generated to obtain a breakdown
of participants’ judgments.
RESULTS
Participants
Twenty healthy volunteers (14 women and 6 men) took part
in the experiment with no participant dropouts. The partici-
pants’ median age was 22 years (range, 18–48y).
Discriminability of Participants
The judgments for all participants were categorized into the
4 judgment categories. Table 2 shows the stimulus-judgment
matrix of all judgments and the matrices of participants’ judg-
ments separated by the type of acupoints (both acupoint types,
traditional alone, or nontraditional alone).
The mean  SD d= (95% CI) of participants for both acu-
point types was .431.59 (–.32 to 1.17). The mean  SD d=
values (95% CI) for the traditional acupoints and nontraditional
points were .631.34 (.001 to 1.257) and .051.35 (–.58 to
.68), respectively.
The d= for both acupoint types and nontraditional acupoints
alone were not statistically significantly larger than d= equal to
0 (both, t191.20, P.25; nontraditional, t19.16, P.87). The
d= for traditional acupoints alone was statistically significantly
larger than d= equal to 0 (t192.096, P.049).
Judgment Mapping of Acupoints
A further breakdown of the participants’ judgments was
performed to provide a more detailed analysis. The correct
judgments to the type of needle administered were tallied for
each acupoint and plotted on a graph for exploration of any
patterns within the data. Figure 3 shows the proportion of
judgments that the participants correctly identified for each
acupoint. Out of the 8 acupoints, 3 acupoints had proportion of
correct judgments at or less than 50%. All of these 3 acupoints
were nontraditional points.
DISCUSSION
Summary of Study Findings
This preliminary study found that the participants appeared
to be able to discriminate between the sham and real needles
when traditional acupoints alone were used. However, the
participants’ discriminability between the needle types was not
statistically significant from d= equal to 0 when both needle
types and the nontraditional acupoints alone were used.
Discriminability of Participants
The d= of .43 for both acupoint types in this study is 2.3
times larger than that calculated from the data of Park et al12
(d=.19). There are 2 probable reasons that our d= was larger
than that in the study by Park.12 First, we used a within-subject
design, and the study by Park12 used a between-groups design.
This meant that the participants in our study might have used
sensations felt from previous needle administrations to inform
judgments of subsequent needle administrations. This process
would potentially improve the participant’s d= to the type of
needle administered.
Second, it may be possible that our method of needle ad-
ministration provided more visual or tactual cues compared
with the needle administration method used by Park et al.12 The
cues may consist of a gestalt of sensations that inform the
participant consciously or unconsciously in making the judg-
Fig 2. The PC meridian acupoints on the forearm. The figure shows
4 traditional acupoints (PC3, PC4, PC5, PC6) and 4 nontraditional
acupoints (PC31.5, PC33.0, PC34.5, PC36.0). The subscript after the
acupoint nomenclature denotes the number of cun along the me-
ridian distal to the PC3 point. The line connecting the acupoints
represents the course of the PC meridian.
Table 2: Stimulus-Judgment Matrix for Traditional and
Nontraditional Acupoints
Needle
Administered
Participants’ Judgments (Proportions)
Nontraditional Traditional Both
Real Sham Real Sham Real Sham
Real .28 .72 .75 .25 .63 .37
Sham .26 .74 .38 .62 .45 .55
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ments. It is also possible that some participants may have
perceived subtle behavioral cues unconsciously displayed by
the acupuncturist despite the standardized protocol.
It was interesting to note that d= differs between traditional
and nontraditional acupoints. A further breakdown of the cor-
rect judgments obtained for each acupoint showed that only 1
nontraditional acupoint generated a high number of correct
judgments (fig 3). Participants provided 75% correct judgments
for acupoint PC33.0 compared with PC31.5, PC34.5, and PC36.0,
which had 45%, 45%, and 50% correct judgments. It is
unclear whether this indicates sensory and physiologic dif-
ferences between traditional and nontraditional acupoints. It
is known that sensation thresholds differ between different
bodily regions.13,14 The acupoints used in this study traverse
the C5 to C7 dermatomal and C6 to T1 myotomal regions.
Therefore, it is possible that tactile thresholds for different
regions influenced the differences in d= observed between the
acupoint types. However, this study did not examine the cuta-
neous or muscular sensation thresholds. Therefore, the corre-
lation between the sensation thresholds and the d= observed
between the acupoint types cannot be established.
Implications for Acupuncture Research
Based on the results, the Park sham device appeared to blind
the participants for the nontraditional acupoints or for both
acupoint types used on the forearm along the PC meridian.
Because most acupuncture studies use either both traditional
and nontraditional acupoints or traditional acupoints alone, this
suggests that the sham device may not provide blinding for the
traditional acupoints alone approach on the forearm. The re-
sults of this study should be interpreted with caution when
extrapolated to acupoints located on other body regions be-
cause other bodily regions may be dissimilar in terms of
structural, sensory, and perceptual characteristics. Another fac-
tor that may contribute to participants’ d= is the visual prox-
imity of the body region receiving the intervention, which was
not explored in this study.
Study Limitations
Each acupoint in this study was designated to be adminis-
tered either a real or a sham needle. The data collected from
this design were insufficient to generate comparative d= values
for each individual acupoint. The initial decision to adopt this
design was based on reducing the complexity of randomiza-
tion.
Standard clinical acupuncture practice usually consists of
needles administered at multiple acupoints on multiple merid-
ians for different bodily regions. Mapping of d= to the type of
needle (real or sham) on the various acupoints and meridians is
needed to inform future studies that use sham devices.
The d= outcome measure used in this study is generated
using participants’ judgments. This outcome measure is de-
scriptive, and its associated theoretical framework does not
assume any underlying mechanisms contributing to the percep-
tual performance of the participants.15 Further work is required
in examining the different dimensions of input (physiologic
and psychologic) that may influence a participant’s judgment
accuracy for the type of needle administered. This information
will inform future studies in optimizing the blinding ability of
sham acupuncture devices.
CONCLUSIONS
This preliminary study found that the Park sham acupuncture
device appears not to be effective in blinding participants for
the traditional acupoints alone condition on the forearm along
the PC meridian. However, the sham device appears to be
effective for blinding participants on the nontraditional acu-
points alone condition and when both acupoint types are used.
Further studies are needed to elucidate the factors that will help
optimize the sham device’s blinding effectiveness.
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